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New Herhif idfll r ompositions 

This invention relates to the safening of pyribenzoxim, with 
antidotal or safener compounds. 

It is known that many herbicides injure crop plants at herbicide 
application rates needed to control weed growth. This renders many 
herbicides unsuitable for controlling weeds in the presence of certain 
crops. Where weed growth in crops is uncontrolled however, this results 
in lower crop yield and reduced crop quality, as weeds will compete 
with crops for nutrients, light and water. Reduction in herbicidal injuiy 
to crops without an unacceptable reduction in the herticidal action can 
be accomplished by use of crop protectants known as " antidotes also 
sometimes referred to as '* safeners " or "antagonists". 

Pyribenzoxim, which is benzophenone 0-[2,6-bis[(4,6- 
dimethoxypyrimidyl)oxy]benzoyl)oxime is known as a herbicide, see 
for example European Patent No. 658549. However, under certain 
conditions this can produce damage in crop plants, particularly cereal 
crop plants such as barley and wheat, and it is therefore the present 
invention seeks to provide a method for reducing the damage caused to 
crop plants by this compound. 

Accordingly, tiie present invention provides a^gg ^jj^gi^gif 
comprising: 

^^^^P^e^^MBSRiiBiiiiRhich is 

benzophenone 0.{2,6-bis[(4.6-dimethoxypyrimidyl)oxy]benzoyl)oxime 
and has the formula (I): 




0CH3 



OCH3 



(D 



and 
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(b) an antidotally effective amount of an jntidote-effective for 



in association with an agriculturally acceptable diluent or carrier. 

The amount of antidote used in the compositions of the invention 
varies according to a number of parameters including the particular 
antidote employed, the crop to be protected, the amount and rate of 
herbicide applied, and the edaphic and climatic conditions prevailing. 
Also, the selection of the specific antidotes for use in the method of the 
invention, the manner in which it is to be applied and the determination 
of the activity which is non-phytotoxic but antidotally effective, can be 
readily performed in accordance with common practice in the art. 

By "non-phytotoxic" is meant an amount of the antidote which 
causes at most minor or no injury to the desired crop species. By 
"antidotally effective" is meant an antidote used in an amount which is 
effective as an antidote to decrease the extent of injury caused by the 
herbicide to the desired crop species. 



Preferably the weight ratio of herbicide (a) to antidote (b)is from 
about 1 0: 1 to about 0.25: 1 , preferably from about 7: 1 to about 0.5: 1 . 
more preferably from 4: 1 to about 1:1, most preferably about 2:1. 

Examples of the antidotes suitable for use in the present invention 
include the following: 

(i) a compound of the formula (n): 

r''°-co-nr''V 

(ID 

70 

wherein R can be selected from the group consisting of 
haloalkyl; haloalkenyl; alkyl; alkenyl; cycloalkyl; cycloalkylalkyl; 
halogen; hydrogen; carboalkoxy; N-N-alkynylcarbamylalkyl; N- 

alkenylcarbamylaikoxyalkyl;N-alkyl-N.alkynylcaibamylaIkoxyaIkyl; 
alkynyloxy; haloalkoxy; thiocyanatoalkyl; alkenylaminoalkyl; 
alkylcarboalkyl; cyanoalkyl; cyanatoalkyl; alkenylaminosulfonalkyl; 
alkylthioalkyl; haloalkylcarbonyloxyalkyl; alkoxycarboalkyl; 
haloalkenylcarbonyloxyalkyl;hydroxyhaloalkyloxyalkyl; 
hydroxyalkylcarboalkyloxyalkyl; hydroxyalkyl; alkoxysulfonoalkyl; 
furyl; thienyl; alkyldithiolenyl; thienalkyl; phenyl; substituted phenyl 
wherein the substituents can be selected from halogen, alkyl. haloalkyl. 
alkoxy, carbamyl, nitro. carboxy and salts thereof, and 
haloalkylcarbamyl; phenylalkyi; phenylhaloalkyl; phenylalkenyl; 
substituted phenylalkenyl wherein the substituents can be selected from 
halogen, alkyl, alkoxy, and halophenoxy, phenylalkoxy; 
phenylalkylcarboxyalkyl; phenylcycloalkyl; halophenylalkenoxy; 
halothiophenylalkyi; halophenoxyalkyi; bicycloalkyl; 
alkeny]caibamylpyridinyl;alkynylcarbamylpyridinyl; 

dialkenylcarbamylbicycloalkenyl and alkynylcarbamylbicycloalkenyl; 
71 72 

R andR . which may be the same or different, are selected 
from the group consisting of alkenyl; haloalkenyl; hydrogen; alkyl; 



haloalkyl; alkynyl; cyanoalkyl; hydroxyalkyi; hydroxyhaloalkyl; 
haloalkylcarboxyalkyl; alkylcarboxyalkyl; alkoxycaiboxyalkyl; 
thioalkylcarboxyalkyl; alkoxycarboalkyl; alky Icarbamyloxy alky 1; amino; 
formyl; haloalkyl-N-alkylamido; haloalkylamido; haloalkylamidoalkyl; 
haloalkyl-N-alkylamidoalkyl; haloalkylamidoalkenyl; alkylimino; 
cycloalkyl; alkylcycloalkyl; alkoxyalkyl; alkylsulfonyloxyalkyl; 
mercaptoalkyl; alkylaminoalkyl; alkoxycarboalkenyl; haloalkylcarbonyl; 
alkylcarbonyl; alkeny Icarbamyloxy alky 1; cycloalky Icarbamyloxy alky 1; 
alkoxycarbonyl; haloalkoxycarbonyl; halophenylcarbamyloxyalkyl; 
cycloalkenyl; phenyl; substituted phenyl wherein said substituents can 
be selected from alkyl, halogen, haloalkyl, alkoxy, haloalkylamido. 
phthalimido, hydroxy, alkylcarbamyloxy. alkenylcarbamyloxy, 
alkylamido, haloalkylamido and alkylcarboalkenyl; phenylsulfonyl; 
substituted phenylalkyl wherein said substituents can be selected from 
halogen or alkyl; dioxyalkylene; halophenoxyalkylamido-alkyl; 
alkylthiodiazolyl; piperidyl; piperidylalkyl; dioxolanylalkyl; thiazolyl; 
alkylthiazolyl; benzothiazolyl; halobenzothiazolyl; fiiryl; alkyl- 
substituted furyl; furylalkyl; pyridyl; alkylpyridyl; alkoxyazolyl; 
tetrahydrofurylalkyl; 3-cyano-thienyl; alkyl substituted thienyl; 4,5- 
polyalkylene thienyl; a-haloalkylacetamidophenylalkyl; a- 
haloalkylacetamidonitrophenylalkyl; a- 
haloalkylacetamidohalophenylalkyl; and cyanoalkenyl; or 

' ^ and R^^ when taken together can form a stracture consisting 
of piperidinyl; alkylpiperidinyl; pyridyl; di- or tetrahydropyridinyl; 
alkyketrahydropyridyl; morpholyl; azabicyclononyl; diazacycloalkanyl; 
benzoalkylpyrrolidinyl; oxazolidinyl; perhydrooxazolidinyl; 
alkyloxazolidinyl; furyloxazolidinyl; thienyloxazolidinyl; 
pyridyloxazolidinyl; pyrimxdinyloxazolidinyl; benzooxazolidinyl; C3 j 



spirocydoalkyl-oxazolidinyl: alkylaminoalkenyl; alkylideneimino; 
pyrrolidinyl; piperidonyl; periiydroazepinyl; perhydroazocinyl; 
pyrazolyl; -tetrahydro- or perhydroquinolyl or isoquinolyl; indolyl or di- 
or perhydroindolyl; and which combined R'^'and r'^^ members can be 
substituted with those independent R^^ and R^^ radicals enumerated 
above; or 

(ii) one of the following compounds: 
a-[(cyanomethoxy)imlno]benzeneacetonitrile; 
a-[( 1 ,3-dioxoIan-2-yImethoxy)imino]-ben2eneacetonitrile; 
0-[3-dioxolan-2-ylmethyl]-2,2,2-trifIuoromethyl-4'- 
chloroacetophenone oxime; 

benzenemethamine, N-[4- 

(dichloromethylene)-l,3-diotholan-2-ylidene]-a-methyl, hydrochloride; 

diphenylmedioxy acetic acid methyl ester; 

1,8-naphthalic anhydride; 

4,6-dichIord'-2-pheny]pyrimidine; 

2-chloro-N-[l-(2. 4, 6-trimethylphenyl)ethenyl]acetaraide; 

ethylene glycol acetal of 1,1-dichloroacetone; 

benoxachor; dichlormid ; fenclorim; or fiirilazole; 

cloquintocet (5-chloroquinoline-8-yloxy acid) or a salt or ester 
thereof such as cloquintocet-mexyl (1-methylhexyI 
(5-chloroquinoline-8-yloxy) acetate); 

fenchlorazoIe(l-(2.4-dichlorophenyI)-5-trichlorDmethyl)- 
lff-l,2,4-triazoIe-3-carboxylic acid), or a salt or ester thereof such as 
fenchlorazole-ethyl (ethyl l-(2.4-dichlorophenyl)-5-trichlon)methyl)- 
lff-l,2,4-triazole-3-carboxylate); 

andmefenpyr-ethyl (diethyl l-(2.4-dichlorophenyl)-5-methyl-2- 
pyrazo]ine-3,5-dicarboxylate). 



Especially preferred antidotes for use in the present invention 
include: 2.2,5-trimethyl-N-dichIoroacetyl oxazolidine; 2,2-dimethyl-5- 
phenyl-N-dichloroacetyl oxazolidine; 2.2-dimethyl-5-(2-furanyl)-N-« 
dichloroacetyl oxazolidine; 2,2-dimethvl-5-(2-thienyl)- N-dichloroacetyl 
oxazolidine; N-N-diallyl dichloroacetamide; 2,2-spirocyclohexy-N- 
dichloroacetyl oxazolidine; 2,2-dimethyl-N-dichloroacetyl oxazolidine: 
4-(dichloroacetyl)-3,4-dihydro-3-methyl-2H- 1 ,4-benzoxazine; 3-[3- 
(dichloroacetyl)-2,2-dimethyl-5-oxalidinyl]pyridine; 

4-(dichloroacetyl)-l-oxa -4-azapiro-(4,5)-decane; 2.2-dichloro-l- 
(1, 2,3, 4-tetrahydro -l-methyl-2-isoquinolyl)ethanone: cis/trans-1.4- 
bis(dichloroacetyl)-2,5-dimethylpiperazine: N- (dichloroacetyl)- 1, 2, 3, 
4-tetrahydroquinaldine: l,5-bis(dichloroacetyl)-l,5-diaza cyclononane : 
1 -(dichloroacetyl)- l-azaspiro[4,4]nonane : a [(cyanomelhoxy) imino] 
benzeneacetonitrile ; a-[( l,3-dioxolan-2- 

ylmethoxy)imino]benzeneacetonitrile: 0-[l,3-dioxolan-2-ylmcthyI] -2. 
2, 2-trifluoromethyl-4'-chIoroacetophenone oxime ; benzenemethamine; 
N-[4-(dichIoromethylene) - 1 ,3-dithiolan-2-y lidene]-a-methyl 
hydrochloride; diphenylmethoxy acetic acid, methyl ester; 1,8- 
naphthalic anhydride ;4,6-dichloro-2-phenylpyrimidine; 2-chloro-N-[l- 
(2, 4, 6-trimethylphenyl)ethenyl]-acetamide; cloquintocet, 
cloquintocet-mexyl; fenchlorazole, fenchlorazole-ethyl, mefenpyr-ethyl, 
and ethylene glycol acetal of 1,1-dichloroacetone. 

More preferably (b) is selected from cloquintocet, 
cloquintocet-mexyl; fenchlorazole, fenchlorazole-ediyl and 
mefenpyr-ethyl. 

In one embodiment (b) is more preferably cloquintocet, which is 
5-chloroquinoline-8-yloxy acid; or a salt or ester thereof- Most 



preferably (b) is cloquintocet-mexyl, which is 1-methyIhexyI 
(5-chloroquinoline-8-yloxy) acetate. 

In a second embodiment (b) is more preferably fenchlorazolc, 
which is l-(2,4-dichIorophenyl)-5-trichIoromethyl)-Iff-l,2,4-triazole- 
3-carboxylic acid, or a salt or ester thereof. Most preferably (b) is 
fenchlorazole-ethyl, which is ethyl l-(2,4-dichlorophenyl)- 
5-trichloromethyI)-lff-l,2,4-tria2ole-3-carboxyIate. 

The compositions of the invention may also include a further 
pesticidally active ingredient, including herbicides, fungicides, 
insecticides and plant growth regulators. Herbicides are particularly 
preferred partners for example, Top* herbicides such as fenoxaprop, 
fenoxaprop-P, clodinafop, clodinafop-pr opargyl, a urea herbicide such 
as isopropturon or chlortoluron; flurtamone or diflufenican. 

In another aspect of the invention there is provided a method of 
reducing phytotoxicity to crop plants caused by pyribenzoxim which 
comprises applying to the locus of the crop plant, the crop or crop plant 
seed an antidotally effective amount of an antidote effective to said 
compound. 

The crops that may be protected by the method of the invention 
include cereal crops corn^e, wheat, soybean, sorghum and cotton. 
The method of the invention is preferably performed where the crop to 
be protected is a cereal crop, particularly a spring cereal or winter cereal, 
such as barley, wheat and triticale, especially barley and wheat. 

Weeds controlled by the combination include Alopecurus 
myosuroides, Stellaria media, Veronica persica, Veronica hederifolia, 
Viola arvensis, Galium aparine, and Matricaria spp. 

The amount of pyribenzoxim applied depends on many factors, 
including but not limited to the weed species to be controlled, the crop 



present, the timing of the application, the climatic conditions and the 
soil type. In general an application rate of pyribenzoxim of from about 
70 to about 140g/ha is used. 

The method of the invention is preferably applied post-emergence 
of the crop plant. In winter cereals the combination is preferably applied 
at the end of winter or in spring during the active growing period. 

The following non-limiting example illustrates the invention. 

Example 1 

An experiment was canied-out to examine the damage barley 
following post-emergence applications of pyribenzoxim (hereafter "the 
Herbicide" and the safeners fenchlorazole-ethyl and cloquintocet-mexyl, 
alone and in tank mixtures. Control of Alopecurus myosuroides 
(ALOMY) was also investigated. All plant material was sown in 7cm 
pots filled with loam soil. The following species were tested: 

Code Species Size at Application 

HORVS Barley var. Blenheim 3 - 4 leaves 

ALOMY Alopecurus myosuroides 3 leaves 

The Herbicide, fenchlorazole-ethyl and cloquintocet-mexyl were 
applied as technical materials prepared in acetone. Mixtures of the 
Herbicide and safeners were applied at a ratio of 4: 1 , 2: 1 and 1:1. Spray 
solutions were applied post-emergence using a laboratory sprayer to give 
a volume rate of 290 litres/ha. Each treatment was replicated 4 times 
and these were laid out in a glasshouse in a randomised block design. 
Plants were maintained in the glasshouse under good growing conditions 
with supplementary lighting and automatic irrigation. Plants were soil 



watered on the day of application and 3 days after treatment and mat 
watered at all other times. Visual assessments were made 17 and 21 
days after treatment (DAT). Damage was evaluated as percentage 
reduction in green area compared to control plants, where 0% represents 
no effect and 100% represents complete kill. In die Table that follows 
"Herbicide" refers to pyribenzoxim. 

RESULTS 

The treatment list and summary of die mean data are presented in 
Table 1 below. 

Table 1: Mean percentage damage following post-emergence 
application of Pyribenzoxim alone and in tank mixtures with 
fenchlorazole-ethyl and cloquintocet-mexyl 
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Barley 


ComDound 


Rate (e/ha) 


17 DAT 


21 DAT 


Herbicide 


16 


13 


26 


Hprhicide 


32 


10 


15 




64 


26 


54 


Wprhicide + fenchlorazole-edivl 


16 + 4 


26 


43 


W**rhiride + fenchlorazole-ethvl 


32 + 8 


13 


23 


Hprhiridp + fenchlorazole-ethvl 


64+ 16 


13 


23 


Wf^rhiride + cloaiiintocet-mexvl 


16 + 4 


19 


34 


Werhiridp + clonuintocet-mexvl 

fXd i^lwlUW' \*1\/VI villi vv/WWV ll*\i'/\J* 


32 + 8 


15 


19 


WprKiridp + cloatitntocet-mexvl 


64+ 16 


13 


20 


HprKiridp + fenchlnrazole-ethvl 


16 + 8 


35 


53 


Mprhirtdp 4- fpnrhlora7ole*ethvl 


32+ 16 


10 


13 


Ur^rKi/^irlA fipnrYi1nr5)7n1p-pf?i v1 


64 + 32 


6 


20 


TT#*rhiridp + rlnniiintocet-mexvl 


16 + 8 


3 


3 


W#>rKiriHp 4- rlnniiintncftt-mexvl 


32+ 16 


4 


6 


Wprhiridp + rlnnuintocet-mexvl 


64 + 32 


3 


5 


Wprhiridp + fenchlorarole-ethvl 


16 + 16 


8 


10 


TTprhiride + fenchlora^ole-ethvl 


32 + 32 


14 


13 


HprKiriHp 4- fpnf*hlora7ole-ethvl 


64 + 64 


13 


14 


Herbicide + cloquintocet-mexyl 


16+ 16 


13 


21 


Herbicide + cloquintocet-mexyl 


32 + 32 


3 


4 


Herbicide + cloquintocet-mexyl 


64 + 64 


10 


14 


fenchlorazole-ethyl 


32 


10 


14 


fenchlorazole-ethyl 


64 


4 


6 


fenchlorazole-ethyl 


125 


1 


3 


cloquintocet-mexyl 


32 


3 


5 


cloquintocet-mexyl 


64 


8 


18 


cloquintocet-mexyl 


125 


4 


6 



Based on the criteria of a 50% or greater reduction in crop 
phytotoxicity, both fenchlorazole-ethyl and cloquintocet-mexyl safened 
pyribenzoxim at the highest application rate (64g/ha) in barley. Tests 
were also conducted in which the crop species was wheat (variety Minx) 
but there was insufficient phytotoxicity to determine whether the 
safeners provided an antidotal effect. 



CLAIMS 



1 . A composition comprising: 

(a) a herbicidally effective amount of pyribenzoxim, which is 
which is benzophenone 0-{2,6-bis[(4,6- 
dimethoxypyrimidyl)oxy]benzoyl ) oxime; and 

(b) an antidotally effective amount of an antidote effective for 

(a); 

in association with an agriculturally acceptable diluent or carrier. 

2. A composition according to claim 2 in which (b) is 
5-chloroquinoline-8-yloxy acid; or a salt or ester thereof. 

3. A composition according to claim 2 in which (b) is 
cloquintocet-mexy], which is 1-methyIhexyI (5-chloroquinoline-8-yloxy) 
acetate. 

4. A composition according to claim 5 in which (b) is 
1 -(2,4-dichlorophenyl)-5-trichloromethyl)-lH- 1 ,2,4-triazoIe- 
3-carboxylic acid, or a salt or ester thereof. 



5. A composition according to claim 4 in which (b) is 
fenchlorazole-ethyl. which is ethyl l-(2.4-dichlorophenyl)- 
5-trichloromethyl)-l/r-1.2,4-tria2ole-3-carboxylate. 

6. A method of reducing phytotoxicity to crop plants caused 
by pyribenzoxim, which is benzophenone 0-{2.6-bis[(4,6- 
dimethoxypyrimidyl)oxy]benzoyI}oxime. which comprises applying to 
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the locus of the crop plant, the crop or crop plant seed an antidotally 
effective amount of an antidote effective to pyribenzoxim. 

7. A method according to claim 6 in which the antidote is 
5-chloroquinoline-8-yloxy acid; or a salt or ester thereof, 

8. A method according to claim 7 in which the antidote is 
cloquintocet-mexyl, which is 1-methyIhexyI (5-chloroquinoline-8-yloxy) 
acetate. 

9. A method according to claim 6 in which the antidote is 
l-(2,4-dichlorophenyl)-5-trichloromethyl)-l//-l,2,4-triazole- 
3-carboxylic acid, or a salt or ester thereof. 

10. A method according to claim 9 in which (b) is 
fenchlorazole-ethyl, which is ethyl l-(2,4-dichlorophenyl)- 
5-trichloromethyl)-l//-l,2,4-triazole-3-carboxylate. 

11. A method according to any one of claims 6 to 10 in which 
the crop is a cereal crop. 

12. A method according to claim 1 1 in which the cereal crop is 
selected from wheat and barley. 

13. A method according to any one of claims 6 to 12 by post- 
emergence application. 
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14. A composition according to claim 1 substantially 
hereinbefore described. 



15. A method according to claim 6 substantially as 
hereinbefore described. 
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